Three-dimensional model for stellacyanin, a "blue" copper-protein.
A three-dimensional model of the "blue" copper-glycoprotein stellacyanin from Rhus vernicifera has been derived by computer graphics, energy minimization and molecular dynamics techniques. The initial atomic co-ordinates were obtained by making substitutions and insertions in the known structure of another blue copper-protein, cucumber basic protein (CBP), which is 46% homologous with stellacyanin and has similar spectroscopic properties. An important difference between CBP and stellacyanin is that the latter lacks methionine, a residue that forms an exceptionally long bond to the copper atom in all blue copper-proteins of known structure. In the aligned amino acid sequences, stellacyanin has glutamine 97 at the position that corresponds to the copper-binding methionine 89 in CBP. The hypothesis that the copper atom in stellacyanin is co-ordinated by the side-chain functional groups of histidine 46, cysteine 87, histidine 92 and glutamine 97 leads to a model that enables the spectroscopic properties, redox potential and electron-transfer kinetics of the protein to be rationalized. The present model for stellacyanin is more plausible than an antecedent model derived from the structure of plastocyanin. This demonstrates that the output from molecular modeling calculations is strongly dependent on the input, and that sequence homology with the target molecule is an important criterion for the selection of a starting model.